. ፣ 
Example 32.87. An auto-transformer supplies a load of 3 kW at 115 volis at a unity power 


factor. If the applied primary voltage is 230 volts, calculate the power transferred to the load 


(a) inductively and (b) conductiveh: (Basic Elect. Machines. Nagpur Univ, ۰ 


Solution. As seen from Art 32.33 ul 

Power transferred inductively = Input (1 — A) | 

Power transferred conductively = Input xX 

Now, X = 115/230 = 1/2. input = output = 3 kW 

“. Inductively transferred power = 3 (1 — 1/2) = 7 

Conductivley transferred power = (1/2) X 3 = 1.5 KW 

Example 32.88. The primary and secondary voltages 
of an auto-transformer are 500 V and 400 V respectively. 
Show with the aid of diagram, the current distribution in the 100 A 
winding when the secondary current is 100 A and calculate am v 
the economy of Cu in this particular case. 






Solution. ircuit is shown in Fig. 30.61. 

Solution. The circuit is shown in Fig. 30.61 ርክ 3 ለ 
K=V,/V, = 400/500 = 0.8 . مت‎ 

| را‎ = Kh-08x100-80A  . Fig. 32.61 


The current distribution is shown in Fig. 32.61. 
Saving = K Wy = 0.8 Wg- Art 32.33 
Percentage saving = 0.8 x 100 = 30 
Example 32.89. Determine the core area, the number of turis and the position of the tapping 
VA, 50-72, single-phase, 6,600/5,000-V auto-ransformer, assuming the following 
„£ per turn 8 V. Maximum flux density 1.3 77 
E = 444f Û, N volt 


EIN. 8 ٩ 
= لت هداد‎ = 0,03604 Wb 
„Pm © gaaf paxs 


point for a 500-k 
approximate values : e.m 


Solution. 


Core area = 0.03604/1.3 = 0.0277 m^ = 277 em? 
Turns of h.v. side = 6600/8 = 825 : Turns of L.V. side = 5000/8 = 5 
Hence. tapping should be 200 turns from high voltage end or 625 tums from the common end. 


መ 


KE. رت‎ 4— : 
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92. A 5-47: 10/110-V, sigle phage, ۶-7د‎ ansformer has full-load eficid 
-A Ka, کش‎ CERES , ታፓ په‎ ; ' 

“ዎች The mansfornier is now connected as an atto-ransformer 
apower factor to a 110-1 circuit, calculate 


Examp! 

95% and an iron loss of 3017 ال‎ ሎቸ” 
^ بت‎ corel É 5 ችም la 

320.F supply. If if dein ers cd ky] Ole : سم‎ ۰ ۱ 7 1 high-voltage side. 

efficiency of the operation and rhe current drawn Oy He Wg " T 

- تب‎ (Electric MÜchinery-I. Banglore Univ, 1991 


ae f 


ላ 


Solution. Fig. 32.64 (a) Primary _ - . Secondary و‎ me er 
showsthenonnalconnection ° ! 
fora 2-winding 13115101117٨1 In : ሽ "ZEN RN 
Fig. 32.64 (b) the same unit T 5 | nov S E ۱ 
has been connected as an auto 2 2 | 2 2 av H 
transformer. Since the two | E € س‎ S z 
winduigs are connected in se- E S a ۱ ۲ 
ries. voltage across each 15 110 — = ni 
Y» (a) 2-Winding Transformer (b) Auto- Transformer 

The iron loss would Fig. "رخ وو‎ 


remain the same in both connections. Since the auto-transformer windings will each carry but halt tlie 
current as compared to the conventional nvo-winding transformer. the copper loss will be one-tourth of the 
previous value. 

Two-winding Transformer 

output 1 3. 000 
output + losses — 5,000 + 50 +- Cu loss 


መኪ 


Cu loss = 213 W m d "HE 


Auto-transformer 


10,95 05257 


| ላ 5.000 — | 
Cu loss = 212/4 = 53 W: Iron loss = 50 W .. n = $0004 53+ 50. 0.9797 or 97.97% 


Current of the h.v. side = 5103/2202 23.2 A 


Example 32.93. 4 transformer has a primary voltage rating of 11500 volts and secondary rol- 
age rating of 2300 volts. Two windings are connected in series and the primary is connected to o 
supply of 11500 volts, to act as a step-up auto transformer. Determine the voltage ouput of the 
transformer. ۴ 

Question extended : If the two winding transformer is rated at 115 kVA, what will be the RE 
raitug of the auto-transformer ? (Madras University, 1997) 

Solution, Asin Fig, 32.65 (a). 115 KVA, 11500/2300 V. transformer has the current ratings of lo A 
and 50 A, 

Referring to Fig, 32.65 (b), the Step-Up) connections have been shown. Winding currents have to 


be at the same rated values, As in Fig. 32.65 (b), the voltage obtainable at 5, -- رغ‎ 1$ 13800 P. and from 
b, a load-current of 50 A can be supplied, 


KVA rating = 13800 x 50 x 1073 نوی‎ 
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۳ PRI SEC 30 amp 60 ላ b, f | | 
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IOA 8, € 3 b, ብ 5 A 2 [3800 V 
e) 
| d b, 11500 V 2 [ዐለ | 
11500/2300 V .።።መ ር p 
کي‎ M d 
| በ0 A íly 


ን "ገ ۹ m 5 1 M : 
(ሁጎ ጋ ኳ mdme transformer Rating : 115kVA (ይ) Auto transformer 


Fig. 32.65 


Example 32.94. An 11500/2300 V n'ausformer is rated at 100 FVA as a windin e transformer. 
if the nvo windings are connected in series to form an auto-transformer, what will be the possible 
voltage ratios ? (Manonmaniain Sundaranar Univ. April 1998) 
Solution. Fig. 32.66 (a) shows this 2-winding transformer with 
rated winding currents marked . — mx <== af enm 
Rated current of 11.5 kV winding = 100 x 1 00/11 500 = 8.7 IDA 13 يي‎ 





i > -— 
/ cS ټم‎ 
Amp o al 2 zd b, - 
Rated current of 2300 V winding = 43.5 Amp 11500/2300V : 


Fig. 32.66 (ይ) and Fig. 32.66 (c) show autotransformer Fig. 32.66 (a). 2 winding transformer 


connections. On H.V. side. they have a rating of 13.8 KV. On L.V. side. with connection as in Fig. 32.66 
(ይ). the rating is 2300 V. On L.V. side of Fig. 32.66 (c). the output is at 11.5 KV. 


Thus. possible voltage ratios are : 13800/2300 V and 13800/11500 V. 
With both the connections. step-up or step-down versions are possible. 
Extension of Question : Calculate KVA ratings in the two cases. 









A اسب‎ 
|" amp S jos amp 


A, 52.2 A 


—1 


11500 V 8.7 ump] 5 11500 V 


13800 V 
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arry the rated currents. while working out KVA outputs. 
66 (b). Input current (INTO terminal 4 , of windings 4 1-43) can be $.7 Amp with H. ነ 
13.8 KV. Transformation ratto = 13800/2300 = 6 

13.8x 8.7 = 120 


120 x 1000/2300 = 52.2 Amp 


Windings will c 

In Fig. 32 
voltage ratings as 

Hence. KVA rating 

Output current 

Current in the winding B 72» 


yent and Input current 
ding B,-2. 


| 


Difference of Output cui 
د‎ § 7243.5 A. which is the rated current ofthe win 
6 (c). Similarly. transformation ratio = 13800/11 500 = 1.2 
KVA rating = 13800x43.5x10 00 
Output current = 600x 1000/11500 = 52.2 Amp 
52.2-- 43.5 = 8.7 A. which 15፲ 


Current carried by common winding = 
4 1-43. Thus. with the same nwo windings give. a transformation ratio closer to unity 7 


rating as an auto transformer. 
Thus. a 100 KVA two winding transformer 15 reconnected as an autotransformer of 120 kV A with 


transformation ratio as 6. and becomes a 600 kVA autotransformer with transformation ratio as 1.2. 


| 
‘SA 
Ba 
|. 


p لص‎ 
ېي‎ 
ay) 
mc 

1 
(ya 
t 
a 


ated current for the winding 
-es higher KVA 
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